Abstract. A missing component of existing research on Turkey's citrus products is examination of their revealed comparative advantage (RCA). Such information would enable a comparison of Turkey and EU-15 countries in regard to citrus sector competitiveness. Therefore, this study calculates the RCA for citrus products and explores their competitiveness as well as components of their competitive performance. RCAs for citrus trade performances of both EU-15 countries and Turkey are examined, and the sources of export performance and competitiveness are newly presented. The results indicate that the principle of comparative advantage is a useful tool for understanding the future of citrus agriculture in EU-15 countries and Turkey. In line with the assumption that the dynamics of comparative advantage have become increasingly transparent as citrus markets have become less fettered by government trade, this study uses an RCA index to investigate the patterns of comparative advantage in the EU-15 countries and Turkey in regard to citrus exports. Since the beginning of the Entry Price System in the European Union in 1995, significant changes in citrus export performance have occurred. The RCA index of the Turkish citrus sector within EU-15 countries (RCA e ) shows that Greece, Spain, Italy, and Portugal are Turkey's main competitors. The RCA e index and relative trade advantage index indicate that Turkey's competitive power is greater than those of Spain, Italy, Greece, and Portugal in lemon/ limes and grapefruit exports.
Turkey applied for membership to the European Economic Community in 1959, 1 year after the enforcement of the Treaty of Rome. The Ankara Agreement (EC, 1973) in 1963 and the Additional Protocol in 1970 identified the modalities and calendars ensuring future entry to the Customs Union and confirming the ultimate aim of full membership (Carlqvist, 2008; Furtun, 2004) .
Turkey has been in the Customs Union of the European Union (EU) since 31 Dec. 1995 (EC, 1996 . In Dec. 1997, the Luxemburg European Council confirmed Turkey's eligibility for accession into the EU with the future accession decision to be judged on the same criteria as used for other applicant states (EC, 2000) . The accession procedure requires Turkey's preparation and commitment to bringing itself closer to the EU in every aspect (Kayalar, 2006) .
During preparation for the accession process, a particularly important economic issue is the free movement of goods, particularly products of agricultural origin. Decision No. 1/95 of the EC-Turkey Association Council on implementing the final phase of the Customs Union excluded agricultural products from eliminations of customs duties, quantitative restrictions, and measures with equivalent effects. The Association Council allowed special provisions for agricultural products and noted that an additional period is required to implement the conditions necessary for free movement of agricultural products (Akgüngör et al., 2002) .
Citrus production and consumption have experienced strong growth in the EU and Turkey since the mid-1980s. Orange, grapefruit, mandarin, lemon, and lime production has expanded rapidly. Larger production levels have enabled higher levels of total, as well as per capita, citrus consumption. Even faster growth has occurred in processed citrus products as improvements in transportation and packaging have lowered costs and improved quality (DEFRA, 2001) .
However, with rapid output expansion and slower demand growth for some citrus products, prices have decreased for both fresh and processed citrus products. As a result, the rate of new tree plantings has slowed. Hence, projected growth rates in production and consumption over the next 10 years are expected to be lower than those over the past 10 years. Meanwhile, Turkey, one of the largest citrus-producing countries, has struggled to join the EU.
The EU has always been one of the world's largest importers of citrus. Even the accession of some significant net exporters of citrus such as Greece in 1980 and Portugal and Spain in 1986 did not fundamentally alter this situation. EU policies for the citrus sector have changed in a number of ways in recent years. The Uruguay Round Agreement on Agriculture required the EU to reduce its tariffs and adjust the former reference price system in accordance with ''tariffication.'' A new entry price system resulted and has been used since 1995. In addition, the World Trade Organization (WTO) agreed to a Special Safeguard Clause for products subject to tariffication, and the EU has introduced related changes into its trade regime for citrus products. Moreover, a separate WTO agreement specifies new rules on sanitary and phytosanitary measures (EC, 1998) .
EUROSTAT and Food and Agriculture Organization data show that the four largest citrus-producing EU-15 countries, namely Spain, Greece, Italy, and Portugal, will continue to produce citrus. With the growth of Clementine consumption, Spain is expected to expand production of mandarin oranges. Italy will also realize expanded production and consumption of Satsuma oranges. Additionally, France is expected to continue to expand its citrus production, although at a slower rate. Other EU countries such as Austria, Belgium-Luxembourg, Denmark, Finland, Germany, Ireland, The Netherlands, Sweden, and the United Kingdom are important citrus-importing countries. Therefore, EU-15 may become an important market for citrus production.
Turkey's preparations to join the EU have led to partial trade liberalization and increased competitive pressures (Allen, 2000) . However, although Turkey is an important citrus producer, there is no information about its competitiveness in comparison with EU-15 member countries.
The main objective of this article is to understand Turkey's competitiveness in citrus exports in the EU market in comparison with EU-15 countries. The goal is to develop a balanced overview of the citrus markets of Turkey and EU countries. Consequences for both Turkey and EU-15 countries are explored based on available data on market and competitive situations with emphasis on real comparative advantage (RCA) processes and market developments.
Specifically, this study attempts to answer the following questions: 1) What are the main problems with respect to citrus markets involved with the competitiveness of citrus products? 2) What is the citrus situation of Turkey and its competitiveness in the citrus sector? 3) What is the competitive performance of the Turkish citrus sector? 4) What are the main differences between the RCAs of EU-15 countries and Turkey? 5) What are the RCA positions of Turkey and EU-15 countries?
The analysis is based on the concept of RCA using Turkey-EU-15 trade data for the 1990s. This study will be informative for both researchers and policymakers involved in citrus policies in Turkey and the EU-15 countries.
Material and Methods
This study uses export and import data obtained from Turkey's State Statistics Office (http://www.die.gov.tr), the Food and Agriculture Organization (www.fao.org), and the Statistical Office of the European Commission (Eurostat; http://europa.eu.int/ comm/eurostat/) for the following commodity groups:
Oranges and mandarins, including fresh oranges and mandarins, orange and mandarin juice, and concentrated orange and mandarin juice; Lemons and limes, including fresh lemons and limes, lemon and lime juice, and concentrated lemon and lime juice; Grapefruits, including fresh grapefruit, grapefruit juice, and concentrated grapefruit juice; and Other citrus products such as kiwis, mangos, and tangerines, including fresh other citrus, other citrus juice, and concentrated other citrus juice (Hunt and Koppel, 2006) . RCAs and relative trade advantages (RTAs) are calculated for these commodity groups. The data set on citrus exports and imports covers the period of 1990 to 2003.
The concept of RCA is grounded in traditional international trade theory and is based on export specialization. Although variations have been proposed and tested, the original RCA index was formulated by Balassa (1965 Balassa ( , 1977 Balassa ( , 1979 Balassa ( , 1986 and Fertö and Humbord (2001) . Because the idea revolves around the concept of comparative advantage, a measure of comparative advantage is required. Although several alternative measures have been suggested (Masters, 1995) , one of the most detailed and useful is the concept of RCA, particularly the popular method of examining trade liberalization and RCA. RCA is based on export performance and observed trade patterns and measures a country's exports of a commodity relative to its total exports and to the corresponding export performance of a set of countries. The RCA index is calculated as:
For this study, x represents citrus exports, i is a country, j is a citrus product, and w is a set of countries. RCA greater than 1 indicates that the country has a comparative advantage exporting the good but not importing that good (Richardson and Zhang, 1999) .
The RCA for citrus is given as:
for export and
where x represents citrus exports, i is a country, j is citrus variety, m explains citrus imports, and c is a set of countries. Here, the individual countries examined are Turkey as well as each EU-15 country (with Belgium and Luxemburg combined); the set of countries includes the EU-15 countries and Turkey. The groups of citrus products also separately include grapefruits, lemons, limes, oranges, mandarins, and other citrus. The RTA (Vollrath, 1991) offers an alternative way of measuring a country's RCA. The RTA index shows the net trade advantage or disadvantage as a comprehensive measure of competitiveness. This index is given by the difference between the revealed export advantage (RCA e ) and the relative import penetration index, the Balassa index. If RTA is greater than 0, then trade advantage is revealed:
Þ ð3Þ
In this study, data from 1990 to 2003 were analyzed statistically using the EXCEL computer program (Callaert, 1999) . The mean, SD, minimum and maximum values, and CV of each country were determined (Snedecor and Cochran, 1989) to show the following.
Mean. The mean (or average) is a simple measure of the central tendency of the RCA and RTA: mean = sum of all RCA and RTA data 4 sample size ðoften called nÞ ð4Þ
SD. The SD of RCA and RTA values is the square root of the variance. Therefore, it reflects both the deviation from the mean and the frequency of this deviation:
CV. This is the ratio of the SD to the mean. The CV describes the magnitude of sample values and the variation within them:
Results and Discussion
This study focuses on Turkey's citrus trade with the member states of EU-15. In calculating RCA and RTA, all trade flows refer to those between Turkey and the EU-15 countries. For grapefruit, Turkey had a mean RCA e of 2.335 over the past two decades, which is higher than that of EU-15 countries with the exception of The Netherlands. The Netherlands does not produce grapefruit, but rather re-exports this fruit. Thus, Turkey also has a revealed comparative advantage. The CV values for Turkish grapefruit are less than those of the EU-15 countries. Other citrus product groups that did not reveal a comparative advantage are oranges, mandarins, and other citrus products. The CV values for these groups are all higher, except for Portugal.
The mean RCA e of other citrus products is dominated by Italy, Sweden, and the United Kingdom. Together, these countries have a high SD in the RCA e data, which shows that they have little stability for other citrus trade. Table 1 shows that the RCA e indices (especially for lemons and limes and for grapefruit) for the major EU-15 export countries (Spain, Italy, Greece) have increased significantly since the beginning of the Entry Price System (Göetz and Grethe, 2007) . This suggests that conditions in the postliberalization period have had an adverse effect on the comparative advantage of the majority of EU-15 countries (EC, 2001) .
Determining the level of Turkish trade competition in the EU market requires calculation of the RTA for some citrus product categories covering virtually all trade in Turkish exports to the EU-15 market. The shares of these product groups and Turkish exports to the EU-15 countries have also been calculated to grasp the relative importance of citrus product trade competition within total citrus trade. Table 2 summarizes the results. If RTA is greater than 0, then a trade advantage is revealed.
In terms of average values for the past two decades, Turkey has a trade advantage (RTA greater than 0) for lemons, limes, and grapefruit in the EU-15 market. Table 2 shows the RTA values for each product category averaged for 1990 to 2003 and how RTA varies by citrus product group in specific countries. On average, compared with EU-15 countries, Turkey has a comparative trade advantage in two citrus product groups (lemons and limes, grapefruit).
These results suggest that further trade policy reforms have weakened competitiveness in Turkish citrus exports. In particular, Turkey's desire to join the Customs Union has put pressure on Turkey to liberalize its markets for foreign trade. On the export side, these changes have forced enterprises to compete in EU markets with much less help from the government. As a result, the composition of Turkey's exports has evolved increasingly along the line of the country's comparative advantage. However, Turkey's comparative advantage in lemons and limes as well as grapefruit remains very strong because of its climate advantage. Between 1990 and 2003, the RCA e index increased from 1.117 to 4.971 for lemons and limes and from 1.876 to 3.248 for grapefruit. In other words, Turkey moved from a comparative disadvantage to a comparative advantage in lemons and limes as well as grapefruit in contrast to the orange and mandarin segment and other citrus markets. These results show that, together with Turkey's climate advantage for some fruits, the country has also experienced a tendency toward decreasing competitiveness in its orange and mandarin exports, which is reflected in its comparative advantage (DPT, 1997). The major disadvantages also imposed from citrus trade side are the high production cost, labor cost, and transport costs, lack of production-infrastructure, technology, and so on, which we have not discussed in this study. Tables 1 and 2 present the calculated citrus RCA e and RTA index values for 14 countries (Belgium and Luxemburg are combined) and Turkey. Citrus (especially lemons and grapefruit) is clearly a dominant export product of Turkey relative to the EU-15 countries. The RCA e and RTA for Turkey exhibit a noticeable upward trend during the past two decades, whereas the RCA e and RTA values for the EU-15 countries generally display prominent downward trends. Moreover, the variability in the RCA e and RTA index values is stronger for other EU-15 countries compared with Turkey, particularly during earlier years.
Spain, Italy, and Greece are main citrus producers. Excluding Turkey, the EU-15 countries within the Mediterranean region show a strong positive correlation with citrus production (perhaps as a result of similar climactic circumstances). When Turkey, Spain, Italy, and Greece are excluded from the analysis, RCA e and RTA pairings are positively correlated for some citrus products (Malorgio and Hertzberg, 2007) .
Turkish orange and mandarin exports have declined significantly since the beginning of the Entry Price System in the EU-15 market. This suggests that conditions in the last two decades have adversely affected the comparative advantage of Turkey for orange and mandarins. This may be because Spain has begun to produce more oranges, and Italy increased its production of mandarins (especially Satsuma; Argilos, 1999 Turkey's success is therefore not only defined by revealed comparative advantages, but is also the product of a favorable environment conducive to citrus production. 
Conclusions
The aim of this study was to understand the Turkish citrus sector in the EU-15 citrus market. Main problems faced by Turkey are not yet being a full member of the EU and not being part of the Entry Price System. The elimination of government incentive payments and the rise of market liberalization also seem to have contributed to a steady decline in Turkey's share of the citrus market. These problems are hardly unique to Turkey. Several citrus-producing countries of the EU-15 have faced similar circumstances and have managed to maintain their pre-eminence in the EU-15 market.
This article has attempted to explain success in citrus production and trade by applying comparative advantage theory. Building on the existing literature, an index of the revealed comparative advantage (RCA e ) was used to measure export performance as a reflection of comparative and competitive advantage. This index was used to identify particular patterns among EU-15 countries and Turkey.
The resulting RCA e index values for citrus-producing countries tends to be positively correlated, whereas countries not producing citrus tend to be negatively correlated. This appears to confirm a significant differentiation between production and re-export in citrus markets. The RCA e index values for countries within the same region tend to be similar, suggesting similar regional influences on RCA e index values (e.g., climate). The RCA e index values appear to have changed significantly since the start of the EU Entry Price System. For most countries analyzed here, liberalization seems to have had a detrimental effect on export performance.
The findings show that Turkey's citrus product exports to the EU-15 market have grown, likely as a result of Turkey's favorable climate, which is relatively better than those of other countries for citrus products (except for Spain, Greece, and Italy). The RCA analysis shows that competitiveness is particularly the result of relative prices, and thus does not indicate a sustainable competitiveness resulting from lack of added value in the export items.
Although this article reveals evidence of competitiveness, it does not compare the conditions of Turkey and rival EU countries for sustained competitiveness. Sustainability in competitiveness depends on political, legal, and macroeconomic foundations as well as microeconomic conditions for prosperity such as company operating practices and strategies, quality of inputs, infrastructure, and institutions. Competitiveness must therefore shift from comparative advantage (low-cost labor or natural resources) to competitive advantage associated with productive and distinctive products and processes.
Year-to-year variations in the RCA e indices are substantial for Turkey in regard to lemons and grapefruits. This may imply the importance of factors such as inflation, political stability, climate, and exchange rates as well as their influence on export performance. 
